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(54) CONSOLE PANEL CONTROL UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the number of 
keys which are displayed at a time and to facilitate key 
operation by grouping touch type keys and switching and 
displaying article items by groups. 
SOLUTION: A console panel 14 is constituted by 
arranging a touch panel on a liquid crystal panel; and the 
left side of the console panel is an area where key 
button images 31 of article groups are displayed and the 
right side is an area where key button images 32 of each 
article item of a specified article group are displayed. 
Then when the key button image of the article group is 
touched, the contents of key button images of article 
items are switched to the key button images of the 
article items belonging to the selected article group 
according to the contents set in a table. When the key 
button image of an article item is touched, corresponding 
code information is read out of the table and outputted 
for article registration. 
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(54) [Title of the Invention] OPERATING PANEL CONTROLLER 
(57) [Abstract] 

[Object] To reduce the number of keys displayed at a time 
to facilitate key operation by grouping touch-type keys, and 
switch-displaying commodity items in units of the group. 

[Solving Means] The operating panel is formed into a 
configuration in which a touch panel is arranged on a liquid 
crystal display. The left half of the operating panel is an 
area for displaying key-button images of the commodity group, 
and the right half is an area for displaying key-button 
images of the commodity items of the specified commodity 
group. When touch-operating a key-button image of a 
commodity group, the contents of the key-button image of the 
commodity item is switched over into a key-button image of 
the commodity item falling under the selected commodity 
group on the basis of the contents set in a table. When 

- 1 - 



touch-operating a key-button image of a commodity item, 
corresponding code information is read out from the table 
for commodity registration, and outputted. 



[Claims] 

[Claim 1] An operating panel controller having a table 
which stores a plurality of commodity items with respective 
code information, classified into a plurality of commodity 
groups; a display which displays a plurality of commodity 
group key-button images specifying a commodity group and a 
plurality of commodity item key-button images specifying 
individual commodity items, on the basis of a commodity 
group stored in said table and a plurality of commodity 
items falling under said commodity group; a touch panel 
arranged on said display, and detecting touch operations for 
key-button images displayed on said display; and code 
information output means which, when one of the commodity 
item key-button images displayed on said display is touch- 
operated, reads out code information of the commodity item 
touch- operated from said table and outputs as information 
for registering the commodity; 

Wherein, when one of the displayed commodity group key- 
button images is touch-operated, said display sets the 
commodity item key-button image to be displayed to the 
commodity item key-button image specifying a plurality of 
commodity items falling under the commodity group touch- 
operated on the basis of the contents stored in said table. 

[Claim 2] The operating panel controller according to claim 
1, wherein said table stores a plurality of commodity items 
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by classifying them into one or a plurality of commodity 
groups which classify a plurality of commodity items in 
frequency order of commodity registration, and one or a 
plurality of commodity groups which classify one or a 
plurality of commodity groups classified by the kind of 
commodity item. 

[Claim 3] The operating panel controller according to claim 
1 or 2, wherein said table stores package form information 
showing the number of sold pieces, the sales quantity, and 
sales size for a plurality of commodity items; and said 
display displays, when the commodity item specified by the 
touch-operated commodity item key-button image has a 
plurality of pieces of package form information, the key- 
button image which specifies the individual pieces of 
package form information. 

[Claim 4] The operating panel controller according to claim 
2, wherein said display, in the absence of a touch operation 
of a key-button image for a prescribed period of time, or 
after key-touch operation of a commodity item key-button 
images, sets the displayed commodity item key-button image 
as the commodity item key-button image specifying a 
plurality of commodity items falling under the commodity 
group having the highest commodity registration frequency on 
the basis of the contents stored in the table. 
[Claim 5] The operating panel controller according to any 
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one of claims 1 to 4, wherein there is provided warning 
sound generating means which generates warning sound 
different from that upon touch- operation and upon releasing 
touch operation on the touch panel . 

[Claim 6] The operating panel controller according to any- 
one of claims 1 to 5, wherein said code information output 
means reads out and outputs the corresponding code 
information from the table at the timing when the touch 
operation for the commodity item key-button image is 
released. 

[Claim 7] The operating panel controller according to any 
one of claims 1 to 6, wherein said display displays a mark 
image which clearly shows the touch position upon touch 
operation on the touch panel. 

[Claim 8] The operating panel controller according to any 
one of claims 1 to 7, wherein the information of the 
individual groups, the information of the individual 
commodity items, and the code information stored in the 
table can be modified by an externally connected host 
computer. 

[Claim 9] The operating panel controller according to any 
one of claims 1 to 8, wherein said display has a display 
area provided for displaying commodity item names and the 
corresponding amounts of money. 

[Claim 10] The operating panel controller according to any 
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one of claims 1 to 9, wherein there is provided positional 
coordinates determining means of determining a disparity- 
caused by the touch panel upon operator's touch- operating a 
key-button image displayed on the display from the height 
information of the display position, the height information 
of operating operator's eyes, the angle information of the 
display surface of the display, and the angle information at 
which the operator looks down the display surface of the 
display, and determining a touch position coordinates in 
view of this disparity, and input processing of the touch- 
operated key-button on the basis of the positional 
coordinates determined by said positional coordinates 
determining means . 

[Detailed description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to an operating panel controller in which a touch 
panel is arranged on a display. 
[0002] 

[Description of the Related Art] For example, in a 
supermarket or the like, as shown in Fig. 12, it is the 
common practice to use a checkout lane of arranging a 
barcode scanner 3 supported by a supporting member 2 on a 
source table 1, installing an operating unit having a key- 
operating panel 4 and a display unit 5 on this barcode 
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scanner 3 to register goods purchased by customers for 
settlement. The barcode scanner 3, the key-operating panel 
4 and the display unit 5 are connected to a POS terminal 
main body (not shown) performing registration processing of 
goods, and the POS terminal main body is connected to a host 
computer (not shown) having a file storing the number of 
pieces sold, the product name, and the like via a network. 
[0003] In the key-operating panel 4, as shown in Fig. 14, a 
number of keys corresponding to the product names of fresh 
foods not imparted with barcodes such as vegetables and 
fruit. As shown in Fig. 13, each key comprises a button- 
type switch 6, a key top 7 made of a transparent resin 
member, and a thin key label 8 showing a product name. The 
key label 8 is placed on top of the button-type switch, and 
the top is covered with the key top 7. The snap portion of 
the key top 7 is engaged with a groove 9 of the button-type 
switch 6. It is therefore possible to make a key correspond 
to one of various goods by replacing the key label 8 by 
removing the key top 7 . 

[0004] In this apparatus, when registering a product having 
a barcode, the commodity code is sent to the host computer 
via the POS terminal main body by causing the barcode 
scanner 3 to read out the barcode. The host computer reads 
out the price, the product name and the like of the product 
corresponding to the commodity code from the file and 
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transmits the thus reads out information to the POS terminal 
main body. The POS terminal main body carries out 
registration processing on the basis of the price, the 
product name and the like of the product, and causes the 
display unit 5 to display the price. It prints out the 
product price and product name of the item on a receipt. In 
the case of fresh foods not having a barcode, a key of a 
corresponding item from the key-operating panel is searched 
for and operated. As a result, the commodity code is sent 
to the host computer via the POS terminal main body. The 
subsequent steps of processing are the same as those upon 
reading out the barcode. 
[0005] 

[Problems to be Solved by the Invention] However, it is a 
very hard work to search for the key of the corresponding 
product from among a number of keys arranged on the key- 
operating panel, and the problem for an inexperienced 
operator was that key operation took much time. Furthermore, 
these changes in products along with the progress of seasons, 
and changes in the kinds and arrangement of products 
specified by keys urged the operator to remember all the 
keys again every time such a change occurred. 

[000 6] When there was a change in the kind or arrangement 
of a product specified by the key, it was necessary to 
conduct an operation of removing the key top of the 
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corresponding key and replacing the key label every time. 
When many keys had to have replaced key labels, a number of 
heavy burdens was encountered. 

[0007] The present invention, as recited in claims, 
provides an operating panel controller in which the keys of 
the operating panel use a display and a touch panel, and 
permits reduction of the number of keys displayed at a time 
by displaying while switching in units of group through 
grouping of the plurality of commodity item keys, and 
permits easier key operation. 

[0008] The inventions recited in claims 4 to 7 further 
provide an operating panel controller which permits 
improvement of operability. The invention recited in claim 
8 provides an operating panel controller which permits very 
easy change in key contents. The invention recited in claim 
10 further provides an operating panel controller which 
ensures accurate touch operation on the keys. 
[0009] 

[Means for Solving the Problems] The invention recited in 
claim 1 relates to an operating panel controller having a 
table which stores a plurality of commodity items with 
respective code information, classified into a plurality of 
commodity groups; a display which displays a plurality of 
commodity group key-button images specifying a commodity 
group and a plurality of commodity item key-button images 
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specifying individual commodity items, on the basis of a 
commodity group stored in the table and a plurality of 
commodity items falling under the commodity group; a touch 
panel arranged on the display, and detecting touch 
operations for key-button images displayed on the display; 
and code information output means which, when one of the 
commodity item key-button images displayed on the display is 
touch-operated, reads out code information of the commodity 
item touch-operated from the table and outputs as 
information for registering the commodity; wherein, when one 
of the displayed commodity group key-button images is touch- 
operated, the display sets the commodity item key-button 
image to be displayed to the commodity item key-button image 
specifying a plurality of commodity items falling under the 
commodity group touch-operated on the basis of the contents 
stored in the table. 

[0010] The invention recited in claim 2 provide the 
operating panel controller according to claim 1, wherein the 
table stores a plurality of commodity items by classifying 
them into one or a plurality of commodity groups which 
classify a plurality of commodity items in frequency order 
of commodity registration, and one or a plurality of 
commodity groups which classify one or a plurality of 
commodity groups classified by the kind of commodity item. 
[0011] The invention recited in claim 3 provided the 
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operating panel controller according to claim 1 or 2, 
wherein the table stores package form information showing 
the number of sold pieces, the sales quantity, and sales 
size for a plurality of commodity items; and the display 
displays, when the commodity item specified by the touch- 
operated commodity item key-button image has a plurality of 
pieces of package form information, the key-button image 
which specifies the individual pieces of package form 
information . 

[0012] The invention recited in claim 4 provides the 
operating panel controller according to claim 2, wherein the 
display, in the absence of a touch operation of a key-button 
image for a prescribed period of time, or after key-touch 
operation of a commodity item key-button images, sets the 
displayed commodity item key-button image as the commodity 
item key-button image specifying a plurality of commodity 
items falling under the commodity group having the highest 
commodity registration frequency on the basis of the 
contents stored in the table. 

[0013] The invention recited in claim 5 provides the 
operating panel controller according to any one of claims 1 
to 4, wherein there is provided warning sound generating 
means which generates warning sound different from that upon 
touch-operation and upon releasing touch operation on the 
touch panel. The invention recited in claim 6 provides the 
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operating panel controller according to any one of claims 1 
to 5, wherein the code information output means reads out 
and outputs the corresponding code information from the 
table at the timing when the touch operation for the 
commodity item key-button image is released. 
[0014] The invention recited in claim 7 provides the 
operating panel controller according to any one of claims 1 
to 6, wherein the display displays a mark image which 
clearly shows the touch position upon touch operation on the 
touch panel. The invention recited in claim 8 provides the 
operating panel controller according to any one of claims 1 
to 7, wherein the information of the individual groups, the 
information of the individual commodity items, and the code 
information stored in the table can be modified by an 
externally connected host computer. 

[0015] The invention recited in claim 9 provides the 
operating panel controller according to any one of claims 1 
to 8, wherein the display has a display area provided for 
displaying commodity item names and the corresponding 
amounts of money. The invention recited in claim 10 
provides the operating panel controller according to any one 
of claims 1 to 9, wherein there is provided positional 
coordinates determining means of determining a disparity 
caused by the touch panel upon operator's touch-operating a 
key-button image displayed on the display from the height 
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information of the display position, the height information 
of operating operator's eyes, the angle information of the 
display surface of the display, and the angle information at 
which the operator looks down the display surface of the 
display, and determining a touch position coordinates in 
view of this disparity, and input processing of the touch- 
operated key-button on the basis of the positional 
coordinates determined by the positional coordinates 
determining means . 
[0016] 

[Embodiments] Embodiments of the present invention will now 
be described with reference to the drawings. Fig. 1 is a 
perspective view illustrating the configuration of the 
checkout lane . A barcode scanner 13 supported by a 
supporting member 12 is arranged on a soccer table 11, and 
an operating unit 14 is placed on the barcode scanner 13. 
Registration of goods purchased by customers and settlement 
are performed by operating the barcode scanner 13 and the 
operating unit 14. The operating unit 14 is composed of a 
display, an operating panel 14a comprising a touch panel 
arranged on this display, and a keyboard 14b arranged by the 
side of this operating panel 14a. 

[0017] Fig. 2 is a block diagram showing the configuration 
of the whole system. The operating unit 14 has a CPU 
(central processing unit) 15 constituting the controller 
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main body. A ROM (Read-Only Memory) 16 storing control 
programs, a RAM (Random Access Memory) 17 having a memory 
used for various processing steps, a nonvolatile memory 18 
storing set information and the like, and the keyboard 14b 
are individually connected to this CPU 15. 

[0018] To the CPU 15, the touch panel 141 of the operating 
panel 14a is connected via a decoder 19, and simultaneously, 
the liquid crystal display 142 of the operating panel 14a is 
connected via a liquid crystal driver 20. Warning sound 
generating means comprising a driver for buzzer and a 
speaker 22 is connected thereto. The decoder 19 calculates 
the touch position coordinates in response to a signal from 
the touch panel 141 and informs the CPU 15 of the result of 
calculation. A height sensor 23 for detecting the height 
position of the operating panel 14a and an inclination 
sensor 24 for detecting the inclination of the operating 
panel 14a are connected to an I/O port of the CPU 15 . 
Further, the communication drive 2 5 is connected to the CPU 
15. 

[0019] The operating unit 14 is connected from the 
communication driver 25 via an RS-232c interface 26 to the 
POS terminal main body 27 which performs registration 
processing of goods. The aforementioned barcode scanner 13 
is connected to this POS terminal main body 27. The POS 
terminal main body 27 is connected via a network 28 to a 
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host computer 2 9 having files storing pieces of goods, 
product names and the like. 

[0020] The above-mentioned RAM stores a table 17a shown in 
Fig. 3. The table 17a stores a plurality of commodity items 
with respective number, commodity item name, package form 
and code information, as classified into a plurality of 
commodity groups. For example, the first commodity group is 
a group covering goods of a high product registration 
frequency and is referred to as "Preference" group. The 
second commodity group is a collection of leafy vegetables 
and has a group name "Leafy Vegetables." The third 
commodity group gathers root vegetables and is referred to 
as the group "Root vegetables." The fourth group is a 
collection of the other vegetables and other products, and 
has a name "Vegetables, etc." The fifth commodity group 
covers fruit products, and has a group name "Fruit." 

[0021] The package form is information showing the number 
of sold pieces, sales quantity, sales size and the like: a 
commodity item having a single package form is called "1." 
For the commodity item "Egg", for example, the information 
showing the size of each package is treated as package form 
information and information including three package forms 
"L", "M" and "S" is stored. For the commodity item 
"Cucumber", the information showing the number of cucumbers 
contained in each package is used as package form 
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information, and for example, information covering three 
package forms "1", "2" and "5" is stored. For the commodity 
item "Watermelon", for example, information showing the 
quantity of each package serves as package form information, 
and for example, package form information including three 
package forms "1", "1/2" and "1/4" is stored. 
[0022] When power is turned on for the POS terminal main 
body 27 in this system, the POS terminal main body 27 makes 
an inquiry of the set information of the operating panel 14a 
to the host computer 29. In response thereto, the host 
computer 2 9 reads out, form the file, the commodity group 
name and information about commodity items belonging to this 
commodity group, i.e., the commodity item name, package form, 
code and other pieces of information and transmits them to 
the POS terminal main body 27. 

[0023] Upon receipt of the information about the community 
group and the individual commodity items falling under the 
community group from the host computer 29, the POS terminal 
main body 27 transmit the received information to the CPU 15 
of the operating unit 14. The CPU 15, upon receipt thereof, 
forms a table having contents as shown in Fig. 3 in the RAM 
17. The driver for liquid crystal 20 is driver on the basis 
of the contents of this table. On the liquid crystal 
display 142 of the operating panel 14a, as shown in Fig. 4, 
key-button images 31 of the commodity group names are 



displayed in the left area, and key-button images 3 2 of 
commodity items falling under the category of the commodity 
group "Preference" are displayed in the right area. In the 
upper part, there is formed a commodity information display 
area 3 3 in which the commodity item name, the package form 
information, and the amount of money are displayed. That is, 
upon turning the power on, commodity items of commodity 
group "Preference" gathering commodity items having always a 
high registration frequency are displayed. Key-button 
images 31 of the individual commodity groups are displayed 
so as to permit discrimination of the key-button images of 
"Preference" from the key-button images of the other 
commodity groups: for example, key-button images of the 
other commodity group names are displayed in gray which is 
less represented, and only "Preference" key-button images 
are displayed in an ordinary color. 

[0024] As the table information set as described above is 
obtained from the host computer 29, a commodity group name 
or contents of the commodity items of the table may be 
changed, or display details of the operating panel 14a may 
be changed easily by means of information available from the 
host computer 29. It is thus possible to easily cope with a 
large change in products in sale. 

[0025] The registering operation in the aforementioned 
system will now be described. When registering a product 



with a barcode, the commodity code is sent to the host 
computer 29 via the POS terminal main body 27 by causing the 
barcode scanner 13 to read out the barcode. The host 
computer 2 9 reads out the price of the product corresponding 
to the commodity code from the file and transmits it to the 
POS terminal main body 27. The POS terminal main body 27 
performs a registration processing on the basis of the 
commodity code, the number of pieces and the price, adds the 
price to a totaling section, prints out the product name, 
the number of pieces and the price on a receipt, and 
supplies the price to the CPU 15. Upon receipt thereof, the 
CPU 15 displays the product name, the number of prices and 
the price in the commodity information display area 3 3 of 
the operating panel 14a. 

[0026] In the case of a product not having a barcode such 
as a fresh food, it is confirmed whether or not the product 
is included in the "Preference" commodity items by watching 
the key-button images 3 2 of the commodity items of the 
operating panel 14a. If it is included, the key-button 
image of the corresponding commodity item is touch-operated. 

[0027] If not included, the key-button image of the 
commodity group to which the product belongs is touch- 
operated. Upon this touch operation, the CPU 15 switches 
over the contents of the key-button image 3 2 of the 
commodity item in the right area of the display into the 
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key-button images of the commodity items of the commodity 
group touch-operated on the basis of the contents of the 
table 17a. For example, if the product is "Watermelon", the 
image of "Fruit" is touch- operated from among the key-button 
images of the commodity group in the left area. This 
switches over the key-button image of "Fruit" into a usual 
display, and the "Preference" key-button image so far 
displayed in the usual manner is switched over into the gray 
display. The key-button images 32 of the commodity group 
displayed in the right area are switched over into key- 
button images belonging to the group "Fruit." 
[0028] Since there is the key-button image of the commodity 
item "Watermelon" here, this image is touch-operated. This 
causes switching of the display on the operating panel 14a 
into a display as shown in Fig. 5. Since the commodity item 
"Watermelon" has three pieces of package form information 
including one piece selling, 1/2 piece selling and 1/4 piece 
selling, a key-button image 34 for specifying one of these 
pieces of package form information is displayed in the lower 
part of the screen. The commodity item name "Watermelon" is 
displayed in the commodity information display area 33. At 
this point in time, the CPU 15 causes production of a 
warning sound for informing the operator of the fact that 
registration has not as yet been completed from the speaker 
22 through control of the buzzer driver 21. 
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[0029] When a key-button image 34 for specifying a piece of 
package form of information is touch-operated here, the CPU 
15 transmits the code information of "Watermelon" to the POS 
terminal main body 27. The POS terminal main body 27 
transmits this commodity code to the host computer 29 via 
the network 28. (Code information outputting means) The 
host computer 29 reads out the price and the like of the 
product corresponding to the commodity code from the file 
and transmits the information to the POS terminal main body 
27. The POS terminal main body 27 carries out a 
registration processing on the basis of the commodity code, 
the number of pieces and the price, adds the price to the 
totaling section, prints out the product name, the number of 
pieces and the price on a receipt, and supplies the price to 
the CPU 15. In response to this operation of the POS 
terminal main body 27, the CPU 15 displays the product name, 
the package form, and the price in the commodity information 
display area 33 of the operating panel, as shown in Fig. 6. 
It erases the key-button image 34 for specifying the package 
form information. 

[003 0] When there is only a single package form as in the 
case of the commodity item "Chestnut", the CPU 15 transmits 
the code information, upon touch-operation of the key-button 
image of "Chestnut", to the POS terminal main body 27. In 
this case, therefore, the key-button image 34 for specifying 
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the package form information is not necessary. 
[0031] Subsequently, the CPU 15 brings the display state of 
the operating panel 14a back to the initial screen shown in 
Fig. 4. Also when a touch operation of the key-button image 
3 2 of any of the commodity items even upon the lapse of a 
prescribed period of time after touch operation of the key- 
button image 31 of a commodity group name, the CPU 15 brings 
the display state of the operating panel 14a back to the 
initial screen shown in Fig. 4. 

[0032] Therefore, key-button images corresponding to 
products of a high registration frequency are displayed on 
the operating panel 14a always in preference. When 
registering a product having a high registration frequency, 
therefore, registration can be conducted only in one step of 
touch- operating the key-button image 32 of the commodity 
item, thus permitting improvement of operability. 
Specification of a commodity group causes display of only 
the key-button images of the commodity items belonging to 
this commodity group. This reduces the number of keys 
displayed at a time, thus simplifying searching for the 
corresponding key-button image, and facilitating the key 
operation. 

[0033] Operation upon operator's touch operation of a key- 
button image will now be described. When the operator 
touch-operates the touch panel 141 of the operating panel 



14a with a finger, the decoder 19 calculates the coordinates 
of the touch position and inform the CPU 15 of the 
calculation result. At this point in time, for the purpose 
of informing the operator of the fact that the touch 
operation has certainly been completed, the CPU 15 drives 
the speaker through control of the buzzer driver 21 and 
causes production of a warning sound. The CPU 15 further 
displays a cursor image 41 on the liquid crystal display 142 
directly below the touch position, as shown in Fig. 7, 
through control of the liquid crystal driver 20. In order 
to inform the operator that, when this position is the 
position of the key-button image, this key-button is 
recognized as the target, the CPU 15 displays a rectangular 
mark 42 . 

[0034] When the operator moves his finger in a state while 
touch- operating the touch panel 141 of the operating panel 
14a, the decoder 19 calculates the movement of coordinates 
of the touch position resulting from the movement of the 
finger, and inform the CPU 15 of the result of calculation. 
Along with this, the CPU 15 controls the liquid crystal 
driver 2 0 and moves the cursor image 41 and the mark 42 
along with the movement of the touch position. As a result, 
the operator can recognize reliably always the key button at 
what position he is going to operate, thus permitting 
improvement of operability. 
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[0035] When the operator take his finger off the touch 
panel 141 and cancels the touch operation, the CPU 15 
determines the key-button image at the position where the 
finger leaves the panel from the signal from the decoder 19, 
reads out the code information of the commodity item 
corresponding to this key-button image from the table 17a, 
and transmits it to the POS terminal main body 27. The CPU 
15 drives the speaker 22 by control of the buzzer driver 21 
to issue a warning sound different from that upon touching 
the touch panel 141. By hearing this warning sound, the 
operator recognizes that the touch operation to the key- 
button image has been completed. 

[0036] The touch operation does not become definite so far 
as the touch panel is touch- operated and the touch position 
is moved in this state. Therefore, even when the operator 
erroneously touch-operates a wrong key-button image, he can 
continue operation in the usual way by keeping his finger in 
touch and take it off after reaching the correct key-button 
image position, thus permitting reduction of operational 
errors . As different warning sounds are produced between 
operator's touching the touch panel 141 and his taking it 
off, the operator can reliably know the state of operation 
of the operating panel 14a, and this permits improvement of 
operability . 

[0037] The disparity correction upon touch-operating the 
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touch panel 141 will now be described. As shown in Fig. 8, 
the operating unit 14 is attached to the top of the barcode 
scanner 13 rotatably in the vertical direction. After 
inserting the lower part of the supporting member 12 
supporting the barcode scanner 13 into a flange portion 43 
having a lower part formed into a cylindrical shape provided 
on the source table 11, it is secured by means of a screw 44. 
[0038] The above-mentioned flange portion 43 has in the 
lower part the aforementioned height sensor 23 in which, for 
example, six positional sensors each having a pair of a 
light source 45 and a light -receiving sensor 46 are arranged 
at prescribed intervals. In this height sensor 23, the 
positional sensor at the position where the supporting 
member 12 is inserted is turned off since the light does not 
reach the light -receiving sensor 46, being shielded by the 
supporting member 12, and the positional sensor at a 
position where the supporting member 12 is not inserted is 
turned on by the light reaching the light-receiving sensor 
46 from the light source 45. 

[0039] Therefore, the CPU 15 can determine the height H2 
from the floor level on which the soccer table 11 is placed 
to the center position of the operating panel 14a of the 
operating unit 14 by detecting which positional sensor is 
OFF and which positional sensor is ON from signals of the 
individual sensors from the height sensor 23. More 
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specifically, height data H2 for ON and OFF states of the 
individual positional sensors are set in the nonvolatile 
memory 18 in advance, and the corresponding height H2 is 
read out from the nonvolatile memory 18 depending upon which 
positional sensor is OFF at what position and which 
positional sensor is ON at what position for determination. 
The horizontal direction data LI between the center position 
of the operating panel 14a and the position of the eyes of 
the operator is also set in the nonvolatile memory 18. This 
distance data LI depends upon the width of the soccer table 
11 and the attachment position of the barcode scanner 13 
with almost no difference between individuals. The data is 
therefore of only a single kind. 

[0040] The foregoing inclination sensor 24 is attached to 
the back of the upper end of the operating unit 14 so as to 
detect the inclination a of the operating unit 14, i.e., the 
operating panel 14a to the horizontal line, and inform the 
CPU 15 of the detected inclination. 

[0041] A database storing information about the height HI 
of the eyes of the operator 47 is provided in the host 
computer 29. When the operator inserts his ID card into the 
card inserting port of the POS terminal main body 27 prior 
to starting the registration operation, the POS terminal 
main body 2 7 reads out the ID of the ID card and transmits 
it to the host computer 29. The host computer 29 reads out 



the corresponding height data HI of the operator's eye 
position from the database on the basis of the ID, and sends 
it back to the POS terminal main body 27. The POS terminal 
main body 27 supplies this height data HI to the CPU 15. 
[0042] Therefore, the CPU 15 reads out the height data H2 
and the distance data LI from the nonvolatile memory 18 
acquires the height data HI from the POS terminal main body 
27 and gets the inclination a from the inclination sensor 24. 
The look-down angle pby the operator 47 to the operating 
panel 14a is calculated by: 

p = tan" 1 (HI - H2) /LI (1) 

and the crossing angle 9 between the normal line of the 
operating panel 14a and line of sight of the operator is 
calculated by: 

9 = 90 (deg) - a (deg) - p (deg) (2) 

[0043] The operating panel 14a has a configuration in which, 
as shown in Fig. 9, a touch panel 141 having a thickness tc 
spaced apart by a prescribed gap d on the liquid crystal 
display 142. For example, when the touch panel 141 has a 
thickness tc of 3 mm with a gap d of 2 mm, the relationship 
between the crossing angle 9 and the disparity L is as shown 
in Fig. 10. If the operator looks down the operating panel 
14a in direction c in Fig. 9 is to touch-operate a key- 
button image displayed at position B on the liquid crystal 
display 142, the key-button image is seen at position A' on 
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the touch panel 141. The operator therefore touch-operates 
the position A 1 . However, position A' on the touch panel 
141 corresponds to position A on the liquid crystal display 
142. The CPU 15 would therefore erroneously determine as if 
the key-button image displayed at position A of the liquid 
crystal display 142 . This is a phenomenon caused by the 
occurrence of a disparity L which is a difference between 
position B and position A on the liquid crystal display. 
[0044] To prevent an erroneous operation caused by such a 
disparity L, the data digitized from the contents shown in 
Fig. 10 is set on the nonvolatile memory 18. Disparity L is 
determined from crossing angle 0 in accordance with the 
aforementioned equation (2) , and the CPU 15 determines the 
coordinates of the touch position obtained from the decoder 
19 by taking into account the disparity L. More 
particularly, a determination is made by correcting the 
longitudinal direction of the operating panel 14a by an 
amount corresponding to disparity L. (Positional 
coordinates determining means) Under the effect of this 
means, even when the operator touch-operates position A' on 
the touch panel 141, the CPU 15 determines as if the key- 
button image at position B on the liquid crystal display 142 
was operated, thereby preventing an erroneous operation. 
This permits a reliable touch operation of a key-button 
image . 
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[0045] This embodiment has been described above assuming a 
case where a ROM 16, a RAM 17, a nonvolatile memory 18, a 
decoder 19, a liquid crystal driver 20, a keyboard 14b, a 
buzzer driver 21, a height sensor 23, and an inclination 
sensor 24 are individually connected to the CPU 15. However, 
the application of the present invention is not limited to 
this, but as shown in Fig. 11, the present invention is 
applicable also in a case where a decoder 19, a liquid 
crystal driver 20, a keyboard 19b, a buzzer driver 21, a 
height sensor 23 and an inclination sensor 24 are connected 
to the CPU 51 of the POS terminal main body 27, and the RM 
52, the RAM 53, and the nonvolatile memory 54 of the POS 
terminal main body 27 may serve as the ROM, the RAM and the 
nonvolatile memory. The CPU 51 is connected to the network 
28 via an interface 54. 

[0046] The present embodiment has been described above for 
a case where only a single kind of commodity group having a 
high registration frequency. However, the embodiment is not 
limited to this case, but two or more kinds may be set. In 
this case, the commodity item of a commodity group having 
the highest registration frequency is always displayed in 
preference . 

[0047] 

[Advantages] According to the inventions recited in claims, 
it is possible to reduce the number of keys displayed at a 



time and facilitate key operation by the operating panel 
keys are limited to keys using the display and a touch panel, 
and grouping keys of a plurality of commodity items to 
permit switching display in units of group. According to 
the inventions recited in claims 4 to 7, operability can be 
improved further. According to the invention recited in 
claim 8, furthermore, changing of key contents can be made 
far easier. According to the invention recited in claim 10, 
touch operation to keys can be made more reliable. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a perspective view illustrating the 
configuration of the checkout lane showing an embodiment of 
the present invention. 

[Fig. 2] Fig. 2 is a block diagram illustrating the 
configuration of the system as a whole in the embodiment. 
[Fig. 3] Fig. 3 illustrates the configuration of the table 
used in the embodiment . 

[Fig. 4] Fig. 4 illustrates an example of display on the 
operating panel in the embodiment. 

[Fig. 5] Fig. 5 illustrates another example of display on 

the operating panel in the embodiment. 

[Fig. 6] Fig. 6 illustrates still another example of 

display on the operating panel in the embodiment. 

[Fig. 7] Fig. 7 illustrates the operation upon touch 

operation of the operating panel in the embodiment. 
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[Fig. 8] Fig. 8 illustrates correction of disparity upon 
touch-operating the touch panel in the embodiment. 

[Fig. 9] Fig. 9 illustrates the mechanism of occurrence of 
a disparity in the embodiment. 

[Fig. 10] Fig. 10 is a graph illustrating the relationship 
between the crossing angle G and the disparity L in the 
embodiment . 

[Fig. 11] Fig. 11 is a block diagram illustrating the 
configuration of the system as a whole in another embodiment 
of the present invention. 

[Fig. 12] Fig. 12 is a perspective view illustrating the 

configuration of a conventional checkout lane. 

[Fig. 13] Fig. 13 illustrates the configuration of keys 

arranged on a conventional key operating panel. 

[Fig. 14] Fig. 14 illustrates the configuration of a 

conventional key operating panel. 

[Reference Numerals] 



14a: Operating panel 

141 : Touch panel 

142: Liquid crystal display 

15: CPU (Central Processing Unit) 

17a: Table 
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FIG. 2 



141: TOUCH PANEL 

142: LIQUID CRYSTAL DISPLAY 

19: DECODER 

20: LIQUID CRYSTAL DRIVER 

14b: KEYBOARD 

24: INCLINATION SENSOR 

23: HEIGHT SENSOR 

21: BUZZER DRIVER 

22: SPEAKER 

25: COMMUNICATION DRIVER 

18: NONVOLATILE MEMORY 

13: BARCODE SCANNER 

27: POS TERMINAL MAIN BODY 

29: HOST COMPUTER 

FIG. 3 

(1) FIRST COMMODITY GROUP NAME: PREFERENCE 

(2) NO. 

(3) COMMODITY ITEM NAME 

(4) PACKAGE FORM 

(5) CODE 

(6) EGG 

(7) CABBAGE 

(8) LETTUCE 
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(9) SPINACH 

(10) CUCUMBER 

(11) GREEN PEPPER 

(12) SECOND COMMODITY GROUP NAME: LEAFY VEGETABLES 

(13) THIRD COMMODITY GROUP NAME: ROOT VEGETABLES 

(14) FOURTH COMMODITY GROUP NAME: VEGETABLES, ETC. 

(15) FIFTH COMMODITY GROUP NAME: FRUIT 

(16) NO. 

(17) COMMODITY ITEM NAME 

(18) PACKAGE FORM 

(19) CODE 

(20) ORANGE 

(21) PERSIMMON 

(22) KIWI 

(23) CHESTNUT 

(24) WATERMELON 

(25) PEAR 

(26) BANANA 

(27) DELAWARE 



FIG. 4 

(1) PREFERENCE 

(2) EGG 

(3) CABBAGE 

(4) LETTUCE 
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(5) 


SPINACH 


(6) 


CUCUMBER 


(7) 


LEAFY VEGETABLE 


(8) 


ROOT VEGETABLE 


(9) 


VEGETABLES , ETC . 


(10) 


FRUIT 


(11) 


GREEN PEPPER 


FIG. 5 




(1) 


WATERMELON 


(2) 


PREFERENCE 


(3) 


ORANGE 


(4) 


PERSIMMON 


(5) 


KIWI 


(6) 


CHESTNUT 


(7) 


WATERMELON 


(8) 


LEAFY VEGETABLE 


(9) 


ROOT VEGETABLE 


(10) 


VEGETABLES, ETC. 


(11) 


FRUIT 


(12) 


1- PIECE SELLING 


(13) 


1/2-PIECE SELLING 


(14) 


1/4-PIECE SELLING 


(15) 


CANCEL 


(16) 


PEAR 



(17) BANANA 

(18) DELAWARE 



FIG. 6 




(1) 


WATERMELON, 1- PIECE SELLING, 1,000 YEN 


(2) 


PREFERENCE 


(3) 


ORANGE 


(4) 


PERSIMMON 


(5) 


KIWI 


(6) 


CHESTNUT 


(7) 


WATERMELON 


(8) 


LEAFY VEGETABLE 


(9) 


ROOT VEGETABLE 


(10) 


VEGETABLES, ETC. 


(11) 


FRUIT 


(12) 


PEAR 


(13) 


BANANA 


(14) 


DELAWARE 


FIG. 7 




(1) 


PREFERENCE 


(2) 


LEAFY VEGETABLE 


(3) 


ROOT VEGETABLE 


(4) 


VEGETABLES, ETC. 


(5) 


FRUIT 
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(6) 

(7) 

(8) 

(9) 

(10) 

(ID 

(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

FIG. 10 
(1) 

FIG. 11 

141: 

142 : 

14b: 

19: 

20: 

24: 

23 : 

21: 



ORANGE 

PERSIMMON 

KIWI 

CHESTNUT 

WATERMELON 

PEAR 

BANANA 

DELAWARE 

1-PIECE SELLING 

1/2-PIECE SELLING 

1/4-PIECE SELLING 

CANCEL 



DISPARITY 
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LIQUID CRYSTAL DISPLAY 

KEYBOARD 
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INCLINATION SENSOR 
HEIGHT SENSOR 
BUZZER DRIVER 
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22: 
13 : 
54: 
54: 
29: 

FIG. 14 

1A: 

IB: 

1C: 

ID: 

IE: 

IF: 

1G: 

II: 

1J: 

IK: 

1L: 

1M: 

IN: 

10: 

2A: 

2B: 

2C: 

2D: 



SPEAKER 

BARCODE SCANNER 
INTERFACE 

NONVOLATILE MEMORY 
HOST COMPUTER 



JAPANESE RADISH 

CABBAGE 

LETTUCE 

LEEK 

ASPARAGUS 
CELERY 
PARS ELY 
KIKUNA 
LEMON 
ORANGE 
GRAPE FRUIT 
KIWI 

STRAWBERRY 

FUJI 

TOMATO 

TOMATO, 1- PIECE SELLING 
TOMATO, 2 -PIECE SELLING 
CUCUMBER, 1- PIECE SELLING 
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2E: CUCUMBER, 2-PIECE SELLING 

2F: CUCUMBER, 3 -PIECE SELLING 

2G: JAPANESE RADISH, 4-PIECE SELLING 

2H: AUBERGINE, 1- PIECE SELLING 

21: AUBERGINE, 3-PIECE SELLING 

2J: GYOKURIN 

2K: AMS-MELONG 

2L: PEACH 

2M: SAN-MUTSU 

2N: FUJI 

20: TSUGARU 

3A: NATURAL MUSHROOM 

3B: ENOKI MUSHROOM 

3C: HON-SHIMEJI 

3D: CHERRY TOMATO 

3E: BROCCOLI 

3F: GREEN PEPPER 

3G: GREEN SOYBEAN 

3H: OKRA 

31: NAMEKO MUSHROOM 

3 J: ANDES MELON 

3K: NIJUSEIKI 

3L: RED PEAR 

3M: FIG 

3N: CUT WATERMELON 
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30: DELAWARE 

4A: RADISH, 1/2 -PIECE SELLING 

4B: CARROT, 1- PIECE SELLING 

4C: CARROT, 2 -PIECE SELLING 

4D: WHITE LEEK, 1- PIECE SELLING 

4E: WHITE LEEK, 1/2-PIECE SELLING 

4F: KOMATSUNA 

4G: SHIRONA 

4H: SUNNY LETTUSE 

41: TOMATO, 3 -PIECE SELLING 

4 J: KYOHO 

4K: MANDARIN 

4L: PERSIMMON 

4M: HOTHOUSE TANGERIN 

4N: JONA GOLD 

40: SENSHU APPLE 

5C: AUBERGINE, 2 -PIECE SELLING 

5D: CUCUMBER 

5E: CUCUMBER, 2 -PIECE SELLING 

5F: CHINESE CABBAGE 

5G: GREEN PEPPER 

5m: SANDOMAME 

51: KINUSAYA 

5 J: STAR KING 

5K: HASSAKU 
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5L: IYOKAN 

5M: SWEET WATSON POMELO 

5N: SUN FRUIT 

50 : NAVEL 

6C: PEA 

6D: SWEET CORN 

6E: SHIMEJI MUSHROOM 

6F: CHINESE YAM 

6G: BROAD BEAN 

6H: CHINESE CABBAGE, 1/2 -PIECE SELLING 

61: CHINESE CABBAGE, 1/4-PIECE SELLING 

6 J: PONKAN 

6K: JUICE ORANGE 

6L: PRINCE MELON 

6M: HOMERUN MELON 

6N: ATAGO PERSIMMON 

60: FUYU PERSIMMON 

7C: CABBAGE, 1/2 -PIECE SELLING 

7D: SCALE OF LILY 

7E: WELSH ONION 

7F: SWEET POTATO 

7G: ONION 

7H: MAY QUEEN 

71: FUDE PERSIMMON 

7J: ICHIDA PERSIMMON 
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7K: TOYONOKA 

7L: NYOHO 

7M: TANGERINE, S 

7N: TANGERINE , M 

70: TANGERINE, L 

8C: WESTERN CARROT 

8D : BUTTERBER 

8E: EARTH BURDOCK 

8F: MIZUNA 

8G: CELERY 

8H : TARO 

81: HANNEJU MELON 

8 J: SEEDLESS KYOHO 

8K: CHESTNUT 

8L: CHERRY 

8M : HOKUTO 

8N : PLUM 

80: PINE 

9C: GREEN LEEK 
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&^T, r>X7>-Y{utt©iS£Hi^ SfFfStf^l' 

mm, t^u-ttfrj x-fujvmmBTFzt io 
t v > § * * y mm $ v i-wptt % 1 1 © * 7 

[0 0 16] 

tmrnts i<o±Kmmi zx*m 20 

£n/c^-3-FX*-vf 1 3J&EBU £©;V-3- 
KX**t- 1 3©±fc»^aJl 4**BU ^-3- 
FX+^t 1 3Mtffcftffl» 1 4 ©SHftcJ: DW^l 

IBSMl 4(4, rVX7°U^^c:cDrVX7 0 ^±(c 

©Jff1^*;l/ 1 4 a Retell Lfc*-#- F 1 4 b 

[0 0 17] 02^yXrA£{*©#££^T7P7 7 

m\ 1 4 it, ummtmm* c p u w 30 

^Mil^t) 1 5£fBW\ COCPU 1 5fc, SW7°0 

#L • 7^-teX • ^tU) 17, i£^!fg&H£!Elnr 
S^UfStt^'J 1 8, ffifB*-#-F 1 4 b*we 

[0 0 18] S fc, fufBCPU 1 5fc, fn^l 9£ 
^LTfutBSff/U/W 4 aO^-yfWl 4 1 
H <T § 1 1 fe $ HJ3 K 2 o £ft LTMIB^ < 

1 4 a ©SHrV X7°l^ 1 4 2 ^1 U * ft> 40 
7^-fflF7-Y^2 1 fcXtf-;&2 2fr&ft3«fclS38 

;H 4 lfr£©M^KJ:D*v^ftig0&££mULT 
fufBCPU 1 5{cjBB-&*J:5fcftoTV^„ M 
I3C P U 1 5 © I /0#- F fcKJEaW^^*;l/ 1 4 a © 
IS S fiB^^Wt § ffi $ -fe 2 3 StftflfEJiffr 
1 4 a©fit^tti-r§ftl§4-fey 1 t2 4£g^LT^ 
£5>fc, MsBCPU 1 5fcl{ifflF5^2 

[ o o 1 9 ] lt, mmmt 1 4 « % Missd^ f 50 
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5^5RS-232c^y^-7x-X2 
MOWMIn P 0 S t ;W*2 7 
LT^So C0POS*-^;l/##2 7fc«Mff&*- 
n-FX^ttl 3«Ltl^ 0 MtEPOS^-5 
■*Vl/*#2 7tt*y h7-^ 2 8 £/M,T&fe°n©«§ 
^p°pS#m»L/c7 7^£fi*/c*X F 3 y tf a 

[0 0 2 0] MfBRAMl 7(c« N 03fc*Tr-7> 

1 7 a^lftttSnT^So u©r-7;H 7 a(i, jffiR 
©^/^rA^^ti^tiS^ Wp/^fA^, US 
m n-Ffliai^U ?I^©Bp h p^I/-7°^^L 

miflLTi^o ®mi, % i Sp p p^-7affi n p ptii 

$M©«i/^p n p^i6/c^';V-7l:\ Rlftj 

7%%ttLTV%o Sfe, ^3Sp D p^;V-7mSif^© 

%f*LTV>«o Sfc, ^3^^-7«ffii?l©Sp H p 

LT^S 0 ^4^p n p^;V-7tt^D©lf^ ; e© 
ffl©^p n p^*46fc^;l/-7°T\ r^l^offiJ fct^S? 

©^p n p^fe/cy;V~77\ r^%j 

[0021] ffl^utt, wmm, mm, fsm-f 

L\z-D^T\$^<D'nm: rij fcLTV»« 0 tfc, $R 

x^^-r'ifg^ffls^i'ft ^ t , Mk. «\ r l j 

TMJ TSJ ©3-3©ffl^SI'fffgmWbT^§o $ 
fc, Sp"p7^tA T^a7'Jj tcov^a, § 

/^y ^©«^^1-^%ffl^l'if^ PitWf, 

rij r 2 j r 5 j ©3^©fflsmiilgmifiLT^ 

^^7 7©*^^tit^fflsmi»stb, fjx. 
tf, rij n/2j ri/4j 03^offla»mwB 

[0 0 2 2] il©^XrATii, P0SX-5t;l/*f* 

2 7©«g!!CSASn5t P0S^-5t;l/*#2 7 
tt^Xhnyt°a-^2 9t^;U;H 4 a©^1f 
|g©r^^Wf</\ cntWLTx ^Xhnyifa- 
^ 2 9{i77^;l/^P>^p n n^-7^S:t; ; e©^p p B^;V 
-7°tcM1-§#^p B p7^rA©'tf^ fftfc^s Kp°p7 

[0 0 2 3] POS*-5t;b*ft2 7&*XFriye 
a-^f 2 9^5,^p c p^;l/-7^R^©^ n n n ^;l/-7^ 
M1-§#Sp n p7^rA©'fffg^fl1-§^, *n#ffift 
»1 4©CPU 1 CPU1 5ttcn%§M 

LTRAM1 7rtfcH3tc^1-«t5art§Or-^;l/* 
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YvJXZ 0*B»U Sffrrt*;H 4 aOHf^ 
71^1 4 H4fc**«fc3fc:, £§Jt&Fgp n p^l/ 

-7°£ Tft^j tclT§&$p a p7^rA©*-#2yH 

smzmt zmmm* v 7 3 3 mm 
M$u7jTk*mm§h / f)\<-7°% i mm (oms, 

p n p^-7°£©*-^yHf§3 1 a, m%\ (D*~- 
# * y®fit^fifioiSa 7« ©*- * * >Hfl E 
B^f 3<fc?fc:g*2tu «9Atf, ffi©iSp a p?Vl/-7£ 

[0 0 2 4] £0£Mct££t3r-7Vl/<Dtf$g£*X 

7>©^ n p p 9)\r- 7°^&^p B p 7m§h7J f A 
OflgfcgMU Jftfl^*;H 4 a©S*rt££gM?- 
§ui:«*Xh=iyt£a-^2 9fr5©ffl$fiK<fcoTg 20 
SfC^frSo fct> Ig^p H p£D^tS^MtMLTfe 

[0 0 2 5] ^CO^XrAfcfe^S^Sasmco^ 
§o P0S^- = -r;l/*f*2 7«^p n p3-F, fflit « 30 

mctmu M§h%, mm, mm^y-b^vyb 
fii«tt), cpui 5^p b p£, mm, mzmrtzk 

1 4 a ©KpMfffi^xU 7 3 3 kl^f So 

[0 0 2 6] Sfc, ^-3-F^#«nrv^ftv^ft 

p H a#©Sp°n©ii£&M1^*/H 4 a©&fgp n p7^rA 

©+-^yffil§3 2£ji,To©$p n ptf rfiftj ©ft A 

•r§^p c p7'i'ri,o+-#^ yffift^^ y f-awrrs. 40 
[0027] $fc, ^tntfcoia.a^itsieiay;!/ 

-7©+-^yWi£^y?*-fSo cttfcfc!?, 
CPUI 5«feflij£DSp p R7^rA©+-*^yiifi3 2 

m&?)i-7o)m5h7jTA<D*-$$ymmcw 
mn, mm rn^j 
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<DM&7^Tk(D*-f^ymm zM)V--} rn 
ftj fcJR*S*-#*;/iIflM«:«tfcS. 
[0 0 2 8] cCUi^p^^rA rt^^J ©*-# 

£ ypfflfetraft f sot, d ©iHi£ * 7 § o 
cntJ:^ Jftfl^*;H 4 a O&Stf 0 5 

nm s ©-?, z. (ommmmmiit 5 & «>©* 

-#^y@fi3 4^Hffi©TfIJt^-r§o %Tcs MSh 

mm^v7 3 ?>\m^7^TL^ rtv>*»j £it* 

tS„ Sfe, c©£tCPU 1 5tt7lfHBF7>f^2 

[0 0 2 9] fflSM^g£f^-f Sfctf)©* 

-sK^>iift3 4*d"y^a^1-«^ CPU15« 

r-rt/^j ©3-F'i^pos^-=t^*f*2 7tc 

j^lflU P0S^-5-r;b*ft2 7&£<DFgp n p3-F£ 

9 Tfct 7 7 ^ 6 Sp n p 3 - F tc K a 1" 5 Sp°p©filg* 
2*tt*HiLTP0S*-5^;l/*ft2 7K3SSffi1-S, 

P0S^-5t;V*f*2 7tti«ii3-h\ m iittft 

ftlKU fffil§^U^-hfc7 5 Uyh77 
ht«i:i:tlc»K=&CPUl 5tffi*&f«. cntj; 

CPUI 5 ti, H6fc^t«fc5^ ^p b p«, fflS^ 
1, flH«*aW^^*;H 4 a©Kp°p'nfg^xU7 3 3 

t^ymm 4%^-rs. 

[0 0 3 0] $fc % ^p°p7-<rA T^j Cfc^tfflS^ 
ZtiZt, CPU 1 5(i ; e©3-F'i^P0S^-5 

ffla^l'i^fl^t-s/ci6©^-#^y®fi3 4 

[0 0 3 1] ^LT, *Oft, CPU15«, 
;H 4 a©^m^0 4t^tWMffi^Mto $ 
Tc, CPU15«, M&?)\<-~7% } (D*—$$ymm 

4Th<n*-m ymm 3 2 © ^ y miwnbmfr 

rafefcf fcfcS^^H 4 a©^M^0 4fC^t 
[0 0 3 2] lot, Sg$M©m^p B pfc>r^1-5^ 

tlS©T\ MM©S'/^p n n^S^-rSiI^tC«^p c p 
7-rrA©*-#*>H«3 2^^-yf-#flFtS©^© 
1 Xry7°^St?f SCfctcftO, lfm*[R]±Tf 

§0 src ^^;u-7 0 ©^fc«fci9^©ffip n py*;i/-7 0 
§©7\ -fi{c^t5+-S5[tt , >S:<ftDs ffioT, 



(6) 



[0033] ymmtvi- 

4 a©*y?-^*;H 4 1 fcffiT»*yf#fi ? r 
Si:, fa-^l 9^y^tt«0*W*JiaLTCP 
U15fc»l5-&S. COfct, CPU 1 5tt*yf#tt 
j^fcfrfcftfcc fc*to5£Sfci&fc, 7^-ffl F? 

?€§o C P U 1 5 ii:, JfoflfflK^lWO&i&l 10 

/W 1 4 2{c*-y;l/B«4 1 fc**U c 
©fimtf yHflMgo^fct c y 

[0 0 3 4] ^Iz-Wlff/^lH 4 a(D^ 

yf^*/M 4 Uii^7f-^LT^§«l^^il 
tSt fn^i 9tt*0ffi0£ftfc#3*'yf^g 
ogfcfcftfcJftilLTCPU l 5fcjgj6-ft«. cftfcj: 
CPU 1 5«fc B sfflF7^^2 0^iJiiL*-V;l/ 20 

^x, t^u-*^ nizEmwo*- 
#$ym\fL&*)tLx^ (Dftmmmmx**, 

[0 0 3 5] ^LT, ^WW7f/U;H4 1 
fr^^LT^y^M^WtS^ CPU 1 5tt 
f3-^ 1 9 5 ©ff^C J; D ffifcffi Lfc<fcg©*-# 

$ ymwtwfcu z- <o*—$&ymwzttfcLrm& 

7JtL<D3~ F'fif8£r-7;l/ 1 7 afrSM&tULT 
POS^-5t;l/*f*2 7tjMfi-T§ 0 7*1f-E 30 

K5lV*2 IWMLX^-^Z 2£IKg|L*y^ 
*;M 4 nc^y^L/ci:ti:&Jl&5^©fg£nt£^ 

[0 0 3 6] COiSfc, #7fvU;H 4 
Jftft L * ©Ml? * 7 ^{ug£$fjT 5 18 9tt * y *8 

ymmzvmttixhzmmmzf^JEi^ 
*-$$ymmw%?mLxfrp>mm&£& < , 

^ft^fg«Tt§o Lfrfc, *^l/-*ff*yfv<* 40 

aSSl»]^*^t5«t9fcLT^S©-e, *^y-# 
ttSf^/U;!/ 1 4 a ©SWtfflfcfcWilfc»l« c fcj^T? 

[0 0 3 7]^£^y 1 4 1 y f-iftf^fS 

i:f©?lM«IEfco^T^So 08fc:*f<fc5fc, ft 

fcgftfcffitftt&l'U £fc, ^-n-FX^tl 3£* 

j3=tan ' (H1-H2) /LI 
fCfcoTWtHtSo "tlX, »^;H 4 aCiaifc 50 
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3^t5$jlS#l 2tt*©Ti5*'9-y*-^l lfcR 
tt^tlfcTgW«tffM$n/c77y>>^4 3 fcff A 

[0 0 3 8] IWB79>5^P4 3KfcJ\ ^©TS«« 
4 5 fcgft-t^tM 6^i:b/c^J^(i'6f@©fufi-fey 

^*§f^©rarai?iBa trctaiBflffs-b 2 3 %@h»l 

n/cfug©fis^ y^^n 45^5 1 
2 -ei^nT^-feyy- 4 6 tcijiLft^fcj&o f f 
tm, \ zmxztiwmmwtyy 

imw, 4 5 £> ©ft^ft-fe y* 4 6 tai lt 0 n i: 

[0 0 3 9] flot, CPU1 5 it, KS"fe>-9"2 3^ 

p>©§fig^y-9-©fl^H©fiHiry-9-^o F Ft? 2 
©figiry^0N^^ttit§c:i:-e-9-7*-^i l 
*ftgLfctffflfr£8Ml 4©jftff^*;H 4 a ©^ 

tfcfc^ §fi[g-fey^©0N, OFFtffiggOffiSr 
-*H2tilWjff§tt^lJ 1 8t^jnTfc'0, 

H©ttg©ftg'feyWO F FT 5 i:©fug©fitg-try"9" 

miifrKMwm&ttv 1 8*^wjiSt«iS$r 

/<*;H 4 a©^{itgt^y-£©6S©{4gi:©7j< 
^^©^©r-^Llfc^^tt^^U 1 8tKS 
SftTVSo COEdr-^Lltt-y-yA-^l 1 ©II 
ii^-n-FX^t-l 30ffiWJffiB-ei*S*t)0 
"ef@AM&iSi:A,if&<> fet 1 lf§©&i:&-3T^ 

[0 0 4 0] tuM^ l 4©±»MiJt«ffilBftIf4 

-try^2 4^#^^n, sw^api 4, t%t>*>, m 

**>V1 4 aOTk^^VKWtSfil* a^BLXC 
PU 1 StftS-frSidtft-aTV^So 
[0 0 4 1] f/Cs MIB*Xh3yk°a-^2 9fC«§ 
t^y-^ 4 7©II©S$Hl©'fflB%S!fib/cr-^ 

P0S^-5t;P*ft2 7©*-K#A» 
tgBOl D*-F%#A'f34:, P0S^-5t;l/* 

f*2 7ti I D*-F© I D^M^oT^XI-nyHa- 

^2 9(c3H|-r5o ^7sFny^a-^2 9XHZ I Dtc 
S^^Tr-^^-X^BII^TS^y-^©SI©f]i 

2 7fcjgSI , fS«fc5fcft-3TV'»5o P0S^-5t;l/* 
{*2 7ttC<0]S$r-^Hl*CPUl 5fc^lji&t5o 
[0 0 4 2] fct, CPU 1 5tt, ^jSHtt^^U 1 
8^5K$r-^H2h»r-^Ll^M^tiiL, PO 

f4-fey-9-2 4^P,^f aMf-r§iii:T\ ^f, ^ 
y-^4 7©»^;H 4a©MT5bftfijS* % 
-(1) 

^y-^(DMHi:©^ e 
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6 = 9 0(deg)-a(deg)-/Kdeg) 

[0 0 4 3] tZ6X\ SffWHaS, H9fC^ 
ife^rVxyWl 420±tBf3£OlBmd 
£IHTTWStc©*v?-/<*/l/l 4 l^IEgLfdM 
fcftoT&D, 0J*tf, 1 4 i©J?£tc 

£3 mm, ^d^mm^t^, £8 0 fc£ML fc©§8 

c*^6Hff/^/H 4 a^rct^u-^mmf 

■^X-fU-f 1 4 2±©B{iB£^£ftTl/^+-tf;£ 10 

ymmtvf-mFb*? ttzt, #7tv^m/i 4 
i±^&+-^yiHftfM' ftfitjis.sfcJk ^ 

U *v?-^*;H 4 1±©A' fuimfo e BrVxyp 
-Yl 4 2±OAttBK:tB^U $oT, CPU15tt« 
ifVX7°W 1 4 2<DAf]ig£^£ft-a^->f 

* y Wft& W S ttfc © fcmWffi t a c i: & * 0 <: 
nmfe a H rVX7°W 1 4 2±-?B{£g£Af]igi:©M 

[0 0 4 4] Z<D£5%m£Uc3:ZmftZti5±tZ 20 

rcftt, 11 oicKtmmmitircT-ztt^m 

$&fc5^0fr5>*lML£5f<i6, CPU1 5&r3-#" 

1 9 ^ e»#/c * 7 ^ftno*«%sig l *m bvm 

t&o tftbts *fl^*/M 4 aOlSWiaUcWLTS 
M L ©#Bt*iIE LT^^T *„ (fflt&^J/^S) 
dftfc^D, #'*U-*tf*yf7<;M'l 4 1±©A' 
7 f-JS^ LT C P U 1 5 &$HrV X"/ W 

1 4 2±©Bffifio$5+-^^va«*w^nrct, 
<DtmLwmmj£rzo znic£v*-$*ym 30 
fl^o * 7 f-sf^^st* t t* § § c 

[0 0 4 5]**, c©^©«tBTtt*ffr<*;HIIK: 
CPU15%Rtf, £©CPU 1 5tCR0Ml 6, RA 
Ml 7, mm^V 1 8, 9, JRJIfflF 

7^/^20, *-#-Fl 4b, 7UHBF7>f/<2 

1, ffi«-fey^2 3, m*yV2 AZZtlZftffifcL 

01 nc^tcfcd^, pos^-5t;i/*{*2 

7 © C P U 5 1 tf3-# 1 9 , F^/S 2 0 , 

*-#-Fl 4 b, rtMBF^f/^ 1, S$-fey-9" 40 
2 3 , fg#Hr >it 2 4 ZZtl^timUU ROM, R A 
M, ^}ffgtt^^U«P0S^-5t;W*2 7©RO 
M5 2, R AM 5 3, ^jffgtt^D 5 4fcttffll/Cfc 
«J:V\, CPU 5 ltt>fy*-7x-X5 4^L 

T*7 F7-*2 8tilltV^. 
[0 0 4 6] CO^tO^ffi'PttSftSfiOiSl/'' 
Sp n n?Vb-7°£ 1 ^©fcSSLfefeOfc^T^fe 

Ltd ntis^r « to-eaa < , 2 ai&uts 
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-(2) 

[0 0 4 7] 

;1/©*-£tV X7° W £ 7 

t u mmm&yjT A©*-*?;i>-7VfcLT&? 
b-~7mtxmmmz> ctx-mcmt^- 
mmtz.tm^x^-mfm^x^ 0 $ 

ft, ft^4flM7K«©%i£fc:«fctt{& 

fc, 11*^1 0fB«©f&HBfc:«kftfcr, *-^© 
^>y^f^«t?t5o 

[0ffi©f«tra] 

[0 1 ] *TODHl£DM!£^T^x ^77M/- 
[0 2 ] |B|£flfi«*8fc:;fett3 '>^fA^OilS^ 

[03] mmmmxmt%T-7)i<Dmmm 
[0 4 ] nrnmrnm^mmiP^immz* 
[0 5 ] mmmm^mmiP^jviDmmM 
[0 6 ] mmmmc m 5 ^ ^ivmmm 

£^t0o 

[07] mnmrnx m § ^ ^© * 7 f-m 

[0 s ] m^mmz%^x*v***m*vm 
fttztzvnmiEic'D^xmmtzrcmm* 
[0 9 ] mmmmicmmm^v* ti-%k% 

[010] mmmmmicmzzft 0 tmitm 

[011] *%W©ffi©^Sfi©^fi8K43tt5^XrAt 
[012] «ff)fx^7>) Fl^-y©*M^t^ 

?10o 

[013] ^©+-^^^;VKESb/c+-©IM 

[014] ^©^-»^^;u©IM^t0c 

1 4 a-^^;V 
1 4 1 -HyfrVtol/ 
1 4 2-«hItVX7 0 W 
1 5-CPU (tfi^ffiagg) 
1 7 a-r-7*;l/ 
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